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Abstract—This paper investigates the relationship between
the characteristics of online rumor rebuttals and their virality
on social media. Virality was conceptualized in terms of the
volume of Likes (affective evaluation), Comments (message
deliberation), and Shares (viral reach) attracted by rumor
rebuttals on Facebook. The dataset included 479 online rumor
rebuttal posts. Qualitative content analysis was employed to
identify characteristics of the rebuttals while quantitative
methods were used to examine how these characteristics
predicted their virality. Rebuttal virality was found to be
positively predicted by message posters’ credibility (#Likes,
#Comments, and #Shares), justification of the rebuttal (#Likes
and #Comments), call to action (#Comments and #Shares), and
the presence of images (#Comments). In contrast, rebuttal
virality was negatively predicted by the presence of debunking
statements (#Comments) and URLs (#Likes, #Comments).

Keywords—Facebook, fake news, misinformation, online
rumor, post popularity, rumor rebuttal, social media, virality

I. INTRODUCTION

Spreading rumors has been a social activity that has
existed since time immemorial [1]. From mere gossip to
misconceptions, people find enjoyment in sharing stories that
are apparently entertaining even when they have no real
foundations [2]. Prior to the proliferation of social media
platforms and instant messaging applications, the spread of
rumors was often restricted to limited social circles. This is no
longer the case, as rumors on the internet are known to spread
wider and even faster than the truth [3]. They become viral
easily and quickly when shared on platforms such as
Facebook, Twitter, and WhatsApp. To make matters worse,
most Internet users who come across online rumors end up
believing them [4].

To mitigate the effects of online rumors, rumor rebuttals
are increasingly being used. As the name suggests, rumor
rebuttals are online messages that are used to refute rumors on
the internet [4, 5]. They could be posted not only by media
companies to spread the truth but also by ordinary users out of
a sense of moral obligation to help others. The effectiveness
of rumor rebuttals is expectedly dependent on their virality. If
a rumor rebuttal that has been posted online does not become
viral, it fails to serve the purpose of debunking a rumor that is
doing the rounds on social media. Yet, the literature suggests
that rumors become viral more easily compared with rumor
rebuttals [4]. After all, the former is more sensational and,
hence, readily gives rise to the ‘too-good-not-to-share’ effect
among users [2].

Thus far, research has looked into what makes rumors viral
on social media. For example, according to [6], rumors that
highlight negative consequences become viral more easily
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compared with those having positive connotations. According
to [7], rumors that bear images and are laden with emotions
are usually quick to turn viral. Despite these findings, the
question of what makes rumor rebuttals viral on social media
has not attracted much scholarly attention. This research gap
is now important to plug to advance our understanding of the
effectiveness of rumor rebuttals.

In the meantime, a wider body of marketing and consumer
engagement literature [8-10] has shown that characteristics of
social media posts dictate the extent to which they attract
attention and become viral (see [11] for a recent systematic
literature review on the topic). For example, [12] found that
posts that offer entertainment tend to become viral easily.
According to [13], vivid posts with captivating imagery are
more likely to become viral compared with those that purely
text-based. Building on this body of literature, this paper seeks
to investigate the relationship between the characteristics of
rumor rebuttal posts and their virality on social media,
specifically Facebook.

Virality is conceptualized in terms of the volume of Likes,
Comments, and Shares attracted by a rumor rebuttal on
Facebook. This conceptualization is largely informed by the
tripartite notion of social media post popularity that
encompasses affective evaluation, message deliberation, and
viral reach [14]. Affective evaluation captures users’ explicit
approval of online messages as visible to others in the online
community (e.g., Likes). Message deliberation captures users’
public deliberation of online messages (e.g., Comments).
Finally, viral reach is a measure of the quantity of message
sharing and forwarding by users (e.g., Shares).

The paper is significant for both theory and practice. On
the theoretical front, it brings together two disparate streams
of research. One focuses on online rumors and rebuttals [1-7].
This research stream has a predominantly information science
and information management flavor. The other looks into
factors that make social media posts—but not necessarily
rumors and/or rebuttals—popular and viral [8-13]. This
research stream tends to be driven by a marketing and
consumer engagement perspective. By combining these two
research streams, we leverage the marketing and consumer
engagement perspective of what makes social media posts
popular and examine the virality of rumor rebuttals. On the
practical front, the findings of the paper have implications for
stakeholders who are required to refute rumors on social
media through the use of rebuttals.

The rest of the paper is organized as follows: Section II is
dedicated to a review of the related literature. Section III
explains the research methodology. Section IV presents the
results, which are further discussed in Section V. The sixth



and final section summarizes the conclusion drawn from the
paper.

II. LITERATURE REVIEW

The literature reveals at least nine different characteristics
of rumor rebuttals that could shape their prospect of becoming
viral on social media. These include (1) message posters’
credibility, (2) message credence, (3) presence of debunking
statement, (4) presence of rumor claim, (5) justification, (6)
call to action, (7) presence of image, (8) presence of URL, and
(9) emotiveness.

Message posters’ credibility has to do with whether a
rebuttal is posted from a credible or verified source [5, 15].
The identity of who is sharing information is essential in
making the information credible [5]. On social media, users
are more inclined to believe information from a highly reliable
source than from an unreliable one. When debunking online
rumors, the source of rebuttals must be perceived as being
trustworthy and reliable. A key concept related to source
credibility is cognitive authority, whereby message posters’
credibility exerts influence on individuals’ credibility
perceptions and promotes trustworthiness [16].

Message credence reflects whether a rebuttal has included
or cited any credible sources of information within its content
[17, 18]. Citing credible sources when sharing a rumor rebuttal
is essential as their use is linked to higher message veracity.
They give rumor rebuttals the much-needed trustworthiness,
improving perceptions of accuracy and believability [19].
Message credence coupled with message posters’ credibility
makes a rebuttal stance stronger against the rumor.

The presence of a debunking statement indicates whether
a rebuttal contains an explicit statement confirming the falsity
of the rumor in question [20]. When the debunking statement
is not explicit, users are kept guessing. They could mistake the
rebuttal to be a rumor. Therefore, the presence of a debunking
statement such as “the rumor is false” or “false rumor alert” in
a rebuttal is useful for greater clarity of purpose.

The presence of a rumor claim indicates whether a rebuttal
contains the rumor that is being debunked [20, 21]. When the
rumor claim is a part of the rebuttal, it offers clarity. Some
studies suggest that a rebuttal should mention the rumor. This
is because such a rebuttal is more likely to become viral than
one that is isolated from the rumor [21]. In addition, it ensures
that users are aware of the rumor being a hoax [20]. However,
this can also reinforce the effect of the rumor. There is a risk
of the boomerang or backfire effect coming into play. It refers
to the likelihood of a rebuttal to promote a behavioral shift in
a direction that is opposite to what was originally intended [6,
22].

Justification encompasses the extent to which a rebuttal
contains reasons and alternative explanations for debunking
the rumor [23, 24]. To explain why some information is
untrue, a plausible reason or alternative should be provided
[23]. Users need to know why a rumor is debunked. Without
justification, they would not trust the rebuttal. Moreover,
rumor refutation can cause a coherence gap in individuals’
understanding of an event. As such, providing an alternative
explanation is expected to be helpful to plug the coherence gap
left by the rebuttals. Therefore, the influence of a rumor stands
a good chance of being eliminated through the provision of
plausible justification that explains why it is false [23, 25].

The call to action in a rebuttal indicates whether the online
community is encouraged to take specific actions, such as not
spreading the rumor or actively sharing the rebuttal [18].
Explicit calls to action could be important in rumor rebuttals
to drive home their intended purpose. By encouraging users to
actively participate in myth-busting efforts, they are more
likely to go viral than rebuttals that do not include a call to
action statement [11, 18].

The presence of an image reflects whether a rebuttal
included a picture or a graphical illustration [18, 26]. Research
has demonstrated that vivid content in social media posts
enhances Likes, Comments as well as Shares [11]. This is
largely driven by the conventional wisdom that a picture is
worth a thousand words. This trend could also be valid in the
context of rumor rebuttals [26].

The presence of a URL indicates whether a rebuttal
contains a link in order to provide additional information for
the curious [18, 27]. The link could be used to redirect curious
users to further information, which in turn would further
bolster the authenticity of the rebuttal. According to prior
research [28], the presence of URLSs in social media posts is
positively related to their virality.

Emotiveness is a measure of whether a rebuttal contains a
positive or a negative affective tone to express hope,
happiness, relief, disgust, anger, fear, or anxiety [17, 18]. This
can be a double-edged sword. On the one hand, emotion-laden
messages have a tendency to become viral [7, 24]. On the
other hand, rumor rebuttals are usually neither overly
emotional nor unduly sensational [4]. Therefore, emotions can
make a rebuttal look like a rumor. This in turn may set the
stage for the boomerang effect to kick in [22].

III. METHODOLOGY

This paper employed content analysis to examine online
rumor rebuttals on Facebook. Content analysis is useful to
establish a bridge between qualitative and quantitative
research [29]. In the context of this study, qualitative content
analysis was used to identify characteristics of online rumor
rebuttals while quantitative methods were used to examine
how these characteristics predicted virality in terms of
Facebook Likes, Comments, and Shares.

Two researchers manually collected publicly available
rumor rebuttals in English on Facebook. The platform’s
search function was leveraged. Various search phrases were
utilized, such as “debunked” and “is not true.” When both the
researchers agreed that a post was a rumor rebuttal, it was
admitted for analysis.

The data collection process, which continued for a period
of two months, yielded a total of 479 rumor rebuttals. All the
posts were at least one year old from the point of data
collection. In other words, they had a comparable window of
at least one year to attract Likes, Comments, and Shares on
Facebook. Each post was assigned a unique identification
number and archived in a PowerPoint file. The volume of
Likes, Comments, and Shares attracted by the posts were
recorded in an Excel spreadsheet.

Informed by the literature [5, 15, 17, 18, 20, 21, 23, 24, 26,
27], a coding scheme was developed for the content analysis.
The purpose was to code each rebuttal in terms of the nine post
characteristics identified from the literature review: (1)
message posters’ credibility, (2) message credence, (3)
presence of debunking statement, (4) presence of rumor claim,



(5) justification, (6) call to action, (7) presence of image, (8)
presence of URL, and (9) emotiveness. The coding scheme
with a description of the different code labels is shown in
Table I.

TABLE L. CODING SCHEME

Characteristics
of rumor Description Code labels
rebuttals
(1) Message ‘Whether a rebuttal 1: When a rebuttal
posters’ was posted from a posted from a credible
credibility credible or verified or verified source.

source [5, 15]. 0: Otherwise
(2) Message ‘Whether a rebuttal 1: When a rebuttal
credence included or cited included or cited a

credible source
0: Otherwise
1: When a rebuttal

any credible sources
[17, 18].
‘Whether a rebuttal

(3) Presence of

debunking contained an explicit | contained an explicit

statement statement that the statement that the
rumor was false rumor was false.
[20]. 0: Otherwise

(4) Presence of Whether a rebuttal 1: When a rebuttal

included the rumor
claim.

0: Otherwise

1: When a rebuttal
included a reason or an
alternative explanation
to debunk the rumor.
0: Otherwise

included the rumor
claim [20, 21].

rumor claim

Whether a rebuttal
included a reason or
an alternative
explanation to
debunk the rumor

(5) Justification

[23, 24].
(6) Call to ‘Whether a rebuttal 1: When a rebuttal
action encouraged the encouraged the online

online community to | community to take
take specific actions | specific actions (e.g.,
[18]. share the rebuttal)

0: Otherwise

1: When a rebuttal
included picture or
graphical illustration | graphical illustration
to its content [18, to its content

26]. 0: Otherwise

(8) Presence of ‘Whether a rebuttal 1: When a rebuttal
URL contained a URL to contained a URL to
provide additional provide additional
detailed information | detailed information
[18, 27]. 0: Otherwise
Whether a rebuttal 1: When a rebuttal
contains a positive contains a positive or a
or a negative negative affective tone
affective tone to to express hope,
express hope, happiness, relief,
happiness, relief, disgust, anger, fear,
disgust, anger, fear, and anxiety.

and anxiety [17, 18]. | 0: Otherwise

Whether a rebuttal
included picture or

(7) Presence of
image

(9) Emotiveness

Using this coding scheme, two researchers independently
coded a randomly-selected set of 100 rebuttals for the purpose
of establishing inter-coder agreement. This set exceeds 20%
of the total number of posts in the sample. The value of
Cohen’s kappa ranged from 0.88 to 1, confirming a high level
of inter-coder agreement. The coders discussed between
themselves to resolve disagreements. Thereafter, the
remaining 379 posts in the sample were coded separately by
the two coders.

Finally, three sets of multiple regression analyses were
employed with #Likes, #Comments, and #Shares as the three
dependent variables. The independent variables were the nine
post characteristics. Multicollinearity of the independent
variables was assessed by inspecting the values of variance

inflation factor (VIF). The highest VIF value was 1.48, which
is well below the recommended threshold of 10. Therefore,
multicollinearity was a not a concern.

IV. RESULTS

Table II presents the descriptive statistics of the dataset.
For most of the independent variables, the code labels
exhibited a skewed pattern. In particular, the code labels were
most disproportional for emotiveness (6.7% coded as 1 and
93.3% coded as 0). In contrast, the code labels were most
uniformly distributed for message posters’ credibility (51.1%
coded as 1 and 48.9% coded as 0). To further summarize the
nature of the dataset, Table IIl and Table IV present the
correlations among the study variables.

The results of the multiple regression analyses are shown
in Table V. With respect to Likes, a positive relationship was
detected for message posters’ credibility (f = 0.65, p < 0.001),
and justification (B = 0.08, p < 0.05). In contrast, the presence
of URLs (B = -0.10, p < 0.05) was negatively related to the
number of Likes attracted by the rumor rebuttals.

TABLE IL DESCRIPTIVE STATISTICS
Variables ‘ Measures
Independent variables

(1) Message posters’ 1: 245 (51.1%)
credibility 0: 234 (48.9%)
(2) Message credence 1: 98 (20.5%)

0: 381 (79.5%)
(3) Presence of 1: 417 (87.1%)
debunking statement 0: 62 (12.9%)
(4) Presence of rumor 1: 405 (84.6%)
claim 0:74 (15.4%)
(5) Justification 1: 50 (10.4%)

N (%) 0: 429 (89.6 %)

(6) Call to action 1: 50 (10.4%)

0: 429 (89.6 %)
(7) Presence of image 1: 376 (78.5%)

0: 103 (21.5%)
(8) Presence of URL 1: 293 (61.2%)

0: 186 (38.8%)
(9) Emotiveness 1: 32 (6.7%)

0: 447 (93.3%)

Dependent variables
#Likes 421.25 +1532.20
#Comments M£SD 177786 +282.57
#Shares 419.14 + 1988.29
TABLE IIL. CORRELATIONS AMONG THE INDEPENDENT VARIABLES

(1) (2) 3| @ 5) ®) | (D (8)
(1 1
@ | .14 1
@ | a2 | -o1 |1
@ | 20 | 16 | 20 1
G) | 09 | a3 |3 ].03] 1
© | -13 | -00 | .09 ].05] 06 | 1
@ | a4 | a7 | as | 24| —09 | 01| 1
® | 44 | 28 | a8 37| 03 | 01|24 1

9) -.07 .03 .08 | .05 | -04 | .05 .06 | -03
Note. (1) message posters’ credibility, (2) message credence, (3) presence
of debunking statement, (4) presence of rumor claim, (5) justification, (6) call
to action, (7) presence of image, (8) presence of URL, and (9) emotiveness.




With respect to Comments, a positive relationship was
detected for message posters’ credibility (f = 0.58, p < 0.001),
justification (f = 0.13, p < 0.01), call to action ( = 0.08, p <
0.05), and the presence of images (B = 0.14, p < 0.001). In
contrast, the presence of debunking statements (§ =-0.11, p <
0.01) and URLs (B = -0.11, p < 0.05) were negatively related
to the number of Comments attracted by the rumor rebuttals.

With respect to Shares, a positive relationship was
detected for message posters’ credibility (B =0.61, p < 0.001),
and call to action (B = 0.09, p < 0.05). No negative
relationships were identified.

TABLE IV. CORRELATIONS OF THE INDEPENDENT VARIABLES WITH
THE DEPENDENT VARIABLES
Rumor Re}) u'ttal #Likes #Comments #Shares
Characteristics
(1) Message
posters’ credibility 0.20 0.20 0.12
(2) Message -0.01 0.04 -0.01
credence
(3) Presence of
debunking statement -0.00 -0.07 0.03
(4) Presence of -0.06 -0.00 0.02
rumor claim
(5) Justification 0.03 0.06 0.01
(6) Call to action -0.01 -0.02 0.12
(7) Presence of 0.11 0.10 0.08
image
(8) Presence of URL 0.03 0.04 0.05
(9) Emotiveness 0.05 -0.02 0.08
TABLE V. MULTIPLE REGRESSION RESULTS
Rumor Rebuttal .
Characteristics #Likes (B) | #Comments () | #Shares ()
(1) Message etk seoksk EEE
posters’ credibility 0.65 0.58 0.61
(2) Message -0.003 0.02 0.07
credence
(3) Presence of . . o N
debunking statement 0.05 0.11 0.04
(4) Presence of -0.03 -0.04 -0.001
rumor claim
(5) Justification 0.08* 0.13%* 0.06
(6) Call to action 0.04 0.08* 0.09*
(7) Presence of 0.07 0.14% 0.03
image
(8) Presence of URL -0.10* -0.11%* 0.02
(9) Emotiveness 0.03 0.02 0.04
R? 38.1% 34% 40.7%
Adjusted R? 36.9 % 32.7% 39.6%

Note. ***p < 0.001, ** p < 0.01, * p < 0.05

V. DISCUSSION

Two key findings are worth discussing. First, rebuttal
virality was positively predicted by four rebuttal
characteristics: message posters’ credibility (#Likes,
#Comments, and #Shares), justification (#Likes and
#Comments), call to action (#Comments and #Shares), and the
presence of images (#Comments). Message posters’
credibility is known to add cognitive authority, which
influences individuals’ credibility perceptions of rebuttals,
strengthening the ground of refutation to dispel online rumors
[16]. Previous works also suggest that a higher perception of
source credibility makes rebuttals more trustworthy than a

lower perception of the same [5, 15]. Extending the literature,
this paper finds message posters’ credibility to be the strongest
predictor of rebuttal virality (Likes: B = 0.65, p < 0.001;
Comments: B =0.58, p < 0.001; Shares: f =0.61, p < 0.001).
It was the only rebuttal characteristic that showed positive
relationships with affective evaluation, message deliberation,
and viral reach [14].

In terms of justification, rebuttals having an adequate
explanation to debunk rumors helps fill the coherence gap left
by the refutation [23]. This paper confirms that justification
plays a crucial role in making rebuttals viral on social media.
It seems that the members of the online community are more
willing to accept rebuttals with adequate explanations of
rumor veracity. Without explanation, rebuttals fail to inspire
confidence.

Call to action in rebuttals also contributed to their
virality. The marketing and consumer engagement literature
has shown that social media posts that nudge consumers to act
tend to become popular online [11]. Dovetailing the literature,
this paper shows that a call to action is an important trait for
not only marketing messages but also rumor rebuttals.

The presence of images was also found to contribute to
rebuttal virality. This is largely in line with the conventional
wisdom that a picture is worth a thousand words [11, 18, 26].
Fig. 1 shows a pictorial rumor rebuttal that also includes a call
to action statement (“Check Your Facts™).

Green BFF hacker security test on Facebook is actually Fake News

MEDIUM.COM
Facebook BFF Security Check Hoax — Check Your Facts
Recently, there are tons of news circulated in Facebook and claims that if

Fig. 1: An example of a pictorial rumor rebuttal with a call to action.

The second finding is that rebuttal virality was negatively
predicted by the presence of debunking statements
(#Comments) and URLs (#Likes, #Comments). Rumor
rebuttals with debunking statements muted Comments
perhaps because of their close-ended and objective nature. By
explicitly refuting the rumor under consideration, they left
little room for further debates. Furthermore, the presence of
URLSs hindered Likes and stifled Comments probably because
the links prompted users to move on to the additional
information sources instead of lingering on the posts to either
hit the ‘Like’ button or drop a comment. According to [28],
the presence of URLs in social media posts is positively
related to their virality. However, contrary to the literature,
this paper did not find such a trend. The presence of URLs was
not a significant positive predictor of the volume of Shares.



VI. CONCLUSION

This paper sought to investigate the relationship between
the characteristics of online rumor rebuttals and their virality
on Facebook. Virality was conceptualized in terms of the
volume of Likes (affective evaluation), Comments (message
deliberation), and Shares (viral reach). The dataset included
479 rumor rebuttals posted on Facebook. Qualitative content
analysis was used to identify characteristics of online rumor
rebuttals while quantitative methods were used to examine
how these characteristics predicted their virality. Rebuttal
virality was found to be positively predicted by message
posters’ credibility (#Likes, #Comments, and #Shares),
justification of the rebuttal (#Likes and #Comments), call to
action (#Comments and #Shares), and the presence of images
(#Comments). In contrast, rebuttal virality was negatively
predicted by the presence of debunking statements
(#Comments) and URLs (#Likes, #Comments).

The paper has implications for theory and practice. On the
theoretical front, it is one of the earliest scholarly efforts to
understand what makes rumor rebuttals viral on social media.
This is a significant departure from prior works, which have
predominantly focused on what makes rumors viral on social
media [6, 7]. Through this attempt, the paper brings together
two disparate streams of research: one focuses on online
rumors and rebuttals [1-7] while the other looks into factors
that make social media posts viral [8-13]. It draws on the
marketing and consumer engagement perspective to enrich the
scholarly understanding of the virality of rumor rebuttals.

Furthermore, the paper contributes to the literature by
unravelling several counter-intuitive findings. For example,
according to prior research [28], the presence of URLs in
social media posts is positively related to their virality.
However, such a trend was not prevalent in the context of
rumor rebuttals on Facebook. Moreover, three rebuttal
characteristics—message credence, the presence of rumor
claims, and emotiveness—consistently failed to predict
rebuttal virality. While scrolling social media feed, users
perhaps tend to look at the credibility of message posters
instead of examining credence of the rebuttal itself. They
might not scrutinize message credence in depth when rebuttals
appear to debunk false claims. The presence of rumor claims
might have led users to consider rebuttals as hoaxes, giving
rise to the boomerang or backfire effect [6, 22]. Emotiveness
did not predict rebuttal virality. This could be due to the
inherent factual nature of rebuttals which often gain traction
on rational appeal rather than emotional appeal. These non-
significant findings open up future research avenues.

On the practical front, the paper offers implications for
stakeholders who are required to refute rumors on social
media through the use of rebuttals. For one, it is imperative
that rumor rebuttals are posted from social media accounts that
are verified and, hence, perceived to be credible. After all,
message posters’ credibility was the strongest predictor of
rebuttal virality. Social media accounts that have a large
follower base would be particularly appropriate to create a
buzz about the rebuttals. The paper further recommends
rebuttals to include a justification to clarify why the rumor in
question is being debunked. As shown in Table II, only 10.4%
of the rebuttals in the dataset explained why the rumor was
debunked. Rebuttals without adequate explanations are
unlikely to serve their intended purpose. Furthermore, a call
to action statement could work well. In addition, pictorial
rumor rebuttals are anticipated to work better than those that

are purely textual. Captivating images would enhance the
likelihood of rebuttals standing out amidst the sea of social
media messages. These points should be considered when
stakeholders devise their online rumor rebuttal strategy.

This paper has two limitations that future research needs
to address. First, the data collection was limited to only one
social media platform. Future research could expand the scope
of data collection to include multiple social media platforms.
The emerging marketing literature on consumer engagement
across multiple social media platforms [30, 31] could be
brought to bear. Moreover, with a larger sample size, there is
a need to better understand potential interaction effects among
the message characteristics in predicting rebuttal virality.

Second, the paper did not include contextual details of
each rumoring phenomenon in studying the virality of rumor
rebuttals. Contextual nuances such as rebuttal timing in the
rumor lifecycle and rumor types (e.g., dread rumors
highlighting negative consequences versus wish rumors
highlighting positive outcomes [26]) could shape the virality
of the debunking messages. Future research should consider
how such factors moderate the relationship between message
characteristics and rebuttal virality.
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